Abstract. The benthic macroinvertebrate communities of three low-order streams in southeast Alaska exhibiting pre-and post logging conditions were examined. The logged watersheds had the highest densities and biomass of benthic macroinvertebrates, while an unlogged coniferous climax forest watershed had the lowest. Benthic macroinvertebrate community composition was similar for key species among the three streams. Collector-gatherers were generally the most abundant functional group comprising up to 80% of the insect community; predator-engulfers were the second most abundant functional group. Salmonid fishes greatly altered the macroinvertebrate community composition during spawning because of mass disturbance of the streambed. Gravels disturbed during spawning were most rapidly recolonized by mayflies and stoneflies, especially Alloperla spp.
METHODS
Benthic invertebrates were sampled using a 0.093 m2 modified Hess sampler. Two subsections were randomly assigned to each 100-m study site. Four samples were taken in the riffle sections of each 10-m long subsection at randomly chosen locations. The three streams were sampled four times annually in 1982 and 1983 during June through October. Macroinvertebrates were preserved in 70% ethanol, hand sorted from debris under a 2X illuminated magnifier, identified to species or morphospecies using keys by Usinger Macroinvertebrate biomass of ordinal groups was determined for each sample date. The eight samples collected from a study site on a date were randomly combined into two, four-sample groups. For every combined sample, each ordinal group was individually filtered onto preweighed Gelman Metricel GA-6 0.45 /m filters. The sample was then dried for 24 h at 50? C, cooled in a desiccator, and reweighed to obtain dry weight. The sample was then ashed at 550? C for 4 h, cooled in a desiccator and reweighed. The percentage ash by insect order was then used to correct the dry weights to an ash-free dry weight (AFDW).
Benthic insects were functionally classified according to Merritt and Cummins (1978) . Density is reported as mean density/m2 with associated standard error. Total insect density and percent of total insect density for each ordinal and functional group were calculated for each stream and sample date.
Proportional similarity (Price 1975) and average linkage clustering (Hellawell 1978)
were used to elucidate community differences. Seventeen common or 'key' taxa (Table 2) were chosen on the basis of abundance in one or more of the study streams, their dominant functional status, and their importance as a fish food organism. Insect count data of the four sample dates were combined for each year for the 17 'key' taxa. The resultant proportional similarity matrix was then clustered using average linkage clustering.
RESULTS

Ordinal benthic macroinvertebrate density and biomass varied between streams and seasons (Figs. 2 & 3). The logged watersheds of Caddis and Eleven
Creeks had the highest biomass and density of insects. Caddis Creek had the highest total counts and biomass in midsummer (July-August). Invertebrate biomass in Eleven Creek was greatest in late spring (June), while the density was relatively unchanged during the sampling period. In contrast, the unlogged watershed (Covered Creek) had the lowest invertebrate density and biomass for all sampling dates.
Low invertebrate densities and biomass occurred on riffles of both Caddis and Eleven
Creeks during the salmonid spawning season (Figs. 2 & 3) . The spawning activity changed the invertebrate composition to primarily a stonefly-mayfly community (Fig. 2) . In 1983, the high summer flows allowed earlier spawning than during the previous year so that on the final sampling date (October) invertebrate densities and biomass were comparable to prespawning levels for Caddis and Eleven Creeks.
Collector-gatherers were the most abundant invertebrates representing 17.5 to 79.7% of the total density in the streams studied (Table 2; Fig. 4) . Predator-engulfers comprised 10.2 to 59.3% of the insect community. Scrapers and shredders made up the rest of the community except for a small collector-filterer component.
The invertebrate functional group composition in Covered Creek varied little seasonally (Fig. 4) , being composed primarily of collector-gatherers and predators (ca. 60-80%). Scrapers (15.9-28.1%) and shredders (3.6-17.4%) comprised the rest of the community. Conversely, the functional group composition in Caddis and Eleven Creeks Clustering of proportional similarity values generated from community composition analysis among the three streams showed a high degree of community similarity (Fig. 5) . All creeks and years had similarity values of 0.610 to 0.725. Caddis and Eleven Creeks (both logged) had the most similar invertebrate communities.
DISCUSSION
The most obvious benthic macroinvertebrate (BM I) community differences among the study streams were in total density and biomass. The highest mean seasonal BM I biomass was found on Caddis Creek (0.2343 g AFDW/m2) followed by Eleven Creek (0.1962 g 
